On the nature of vaccine hemagglutinin (to be referred to as VH) many works have been carried out to characterize it more precisely. These may be itemized as follows : 1) VH is a soluble substance separable from the elementary body by certain procedures(1-5), 2.) VH is considered to be destroyed by cobra venom or Cl. welchii alpha-toxin (1) , and 3) the possibility is indicated that two hemagglutinins, thermolabile and thermostable, exist and these are quite different from the L-S antigen (2) (3) (4) (5) .
The present authors reported that VH was readily inactivated by some nitrogen mustards (6, 7) . The effect of ultraviolet irradiation on VH has been examined, because the biological effect of the nitrogen mustards is considered to be analogous in some point to that of ultraviolet or X-ray irradiation, and the folling report deals with the results obtained.
MATERIALS AND METHODS
Materials and methods in general are described in the preceding report (8) . The infected area of the chorioallantoic membrane (CAM) was harvested, washed in buffered 0.85% saline (M/150 phosphate, pH 7.5), stored in a test tube with rubber stopper, which was kept in a solid CO2 chest until use. The VH suspension was made as usual, adding 1 ml of buffered saline solution per one membrane.
The CAM of the normal eggs of the same age was harvested, stored under the same conditions and the suspension was made at the same concentration (weight of CAM/volume of buffered saline or buffered distilled water)
as that of the infected CAM. CAM (either infected or normal) was drained well between the filter papers before being weighed.
As a preliminary procedure, the differential centrifugation was carried out and the fractions, A, B, C, D1, D2 and E were obtained (Fig. 1) . A horizontal centrifuge and a Spinco L-type ultracentrifuge (under refrigeration) were used alternately.
When necessary the fraction B was obtained, resuspending the fraction E in the fraction (D1+D2) and centrifuging off the gross particles at 2,000 rpm for 10 minutes. The several two-fold dilutions from the VH suspension were made with buffered 0.85% saline solution (M/150 phosphate, pH 7.5) and Table 3 indicate that after 2 hours of irradiation, the VH titer of either the fractions B or B' was reduced to 1/4, while the titer of the heated VH showed no change as compared with the titer before irradiation.
On the contraty, the fractions D1, D2 and E showed remarkable changes of VH titer after irradiation, D1 and E showing no measurable VH and D2 showing only the VH titer of 32. The fact that the fraction E, when resuspended in the supernatant obtained by the ultracentrif ugation of the normal CAM suspension was more resistant against ultraviolet irradiation suggests that the inactivation of VH depends largely on the medium in which it is suspended. This is also suggested by the fact that the fraction B' was much resistant, while E or D1, when irradiated separately, was more readily inactivated.
The comparison of the VH titers was made with the fractions obtained from the fraction B by the ultra-centrifugation before and after ultraviolet irradiation. As is seen in Table 4 , the distribution of VH was almost the same before or after ultraviolet treatment, suggesting that there may be no remarkable change of the particle size of VH by this procedure.
5) The fraction B was irradiated after being dialysed against distilled water buffered at pH 7.4 with M/100 phosphate or against 0.85% saline solution buffered in the same manner.
The fraction B without dialysis and the fraction E resuspended in buffered 0.85% saline solution served as control.
As seen in Table 5 , the results obtained with the irradiation of the control fraction B and E were quite reproducible, while Bd1 (B dialysed against distilled water) was resistant against ultraviolet irradiation, although Bd2 (B dialysed against saline solution) was readily inactivated.
It was thus suggested that the concentration of the electrolyste in the medium plays an important role for the inactivation of VH by ultraviolet irradiation.
The ratio of the titer of the heated VH to Table 4 . VH titer of the fractions obtained by ultra-centrifugation (30,000 rpm for 60 minutes) before and after irradiation* 1) 0.85% saline solution buffered at pH 7.5 with M/150 phosphate, 2) distilled water buffered at pH 7.5 with M/150 phosphate, 3) the supernatent of the suspension of normal CAM (made in buffered 0.85% saline solution) obtained by a centrifugation at 10,000 rpm for 30 minutes, 4) the suspension-3 dialysed against 0.85% :saline solution buffered at pH 7.2 with M/1,000 phosphate and 5) the suspension-3 dialysed against distilled water buffered at pH 7.5 with M/1,000 phosphate.
Each resuspended VH was irradiated with ultraviolet rays in the dark room and the VH was titrated every 30 minutes.
The fraction E, when resuspended in buffered saline, was inactivated after 120 minutes, but the same fraction resuspended in buffered distilled water was more resistant.
The fraction E, resuspended in the 0.85% saline suspension of normal CAM was as much resistant as that resuspended in the same suspensoon dialysed against buffered distilled water, but when it was resuspended in the same suspension dialysed against buffered 0.85% saline solution, it was less resistant. The VH titer thus obtained after 2 hours of irradiation was checked by the addition of normal or immune rabbit serum at the final concentration of 1:150. Any non-specific agglutination which could be eliminated by the addition of normal serum was not observed, but it must be noted that the VH resuspended in the dialysed suspension of It is quite interesting to observe that the ratio H/NH is greatly influenced by the salt concentration of the VH suspension, as is already suggested by the experiment-5.
The fact is that, while the fraction E resuspended in buffered 0.85% saline solution showed H/NH of from 1/4 to 1/2, the same fraction resuspended in buffered distilled water showed H/NH of from 1/2 to 1, showing a change of the ratio to 1/4 only after 2 hours of irradiation. The same fact was shown more markedly with the fraction E resuspended in normal CAM suspension, i.e. when the normal CAM suspension without dialysis or dialysed against buffered 0.85% saline was used to re.suspend the fraction, H/NH showed the titer of from 1/16 to 1/4, while, the fraction E being resuspended in normal CAM suspension dialysed against buffered distilled water, H/NH showed hardly any change, showing even an increase in some cases.
The above described results indicate that the sodium chloride plays an important role in the inactivation of VH by either ultraviolet irradiation or heating, and that the normal CAM suspension contains a dialysable substance which protects the VH from the effect of ultraviolet irradiation. 
